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(54) NEW COLLAGENLIKE PROTEIN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new recombinant DNA useful for the production, 
etc.. of a soluble collagenlike protein by joining the 3'-terminal of a DNA containing a 
promoter region derived from Bacillus brevis to a DNA encoding the collagenlike protein 
joined in a tandem form. 

SOLUTION: This new recombinant DNA is obtained by joining the 3'-terminal of a DNA 
containing a promoter region derived from Bacillus brevis to a DNA encoding a new 
collagenlike protein joined in a tandem form and is capable of producing the new soluble 
collagenlike protein by culturing the Bacillus brevis containing the recombinant DNA 
integrated thereinto. The recombinant DNA is obtained by designing a monomer unit of a 
hydrophilic gelatin capable of manifesting the maximum hydrophilicity of a human I type 
collagen based on a partial amino acid sequence of the human I type collagen, 
synthesizing the DNA and joining the synthesized DNA to the 3'-terminal of the DNA 
containing the promoter region derived from the Bacillus brevis in a tandem form. 
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[&#«!] J<*)1'^ • < Ba c i 1 1 u s 

A® 3 ' *SSiC Jf >r -Ucmkl'U * >ft ( 

[ib*js3] 2 ©7*^ Kiwi -30® 

it&3nfcst*i!B2 Kffifc«*H»:J ? - 3? 

ft. 10 

( §g*Jg 4 ] 3 ©7 * / WBftQmt ft£Sft 

2 XI* 3 K l3ro©Sr^ a 9 - tt * > « * ^. 

[Ig*JS5 ] EWft#4©T § 1 -3 0® 

mmtitcmmz u&»m*a* -y>m*^>v? 

ft. 

[Is#®7] li^2^6©t>Tn$UJl(cia5S©if 
JUJ37-y>tl*>.'^SS©7^Kfi2^42- FT* 
sSg+. 20 

[ig#«9 ] I3*3g2 -6©^ <5®^mA^l2w© 
(&B©tt«ft8iffl] 

[000 1] 30 

t sffivmzmm ) *&«{*. ? - y>m 

(Bacillus brevi $) 

ftia tt i>^n s ? - »»> » * > t * !§©*{ig^(cBii 

[0002) 

[ » *<DiKffi j aerate ;u&«©£6?k: <t o. ^ < © 
fc. u>H/fr#6, sia*:>.>t>>ft. nuLT^swom. 

[0 00 3] ffl;U*. ^8S*feWffi©^MlgS©ife«r 
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[ 0 0 0 4 ] 3 M« * >->? *g#«A<*=&Jt5JSU, 
>/<?fti*> «f**>&©nliWfcJ:tf*©4eiii?fcfc*>©tt 

ir>. * fc7 ^ ;&o>m.*)&tte&>&m?i>$ 
«r^«B-r i>m°za±mmi>m< , 1 0 0 mo/ 1 oh© 
[0005] .'^^xptcB-r^i*^*. 

^?t->x>W(>-7S7- fefiSgT (I. Pslva 
al, Gene. 22. 223 (1983) ) . <'<?!l*. ■ l'*i7 

— fcf*t£^f*>««cf o-xksn. cn^o*- 

[ 0 0 0 6 ] IrfrLttifih. ^Jg^^CC J: 0 . Hicr 
TV*. 

[0007] cftf=>©j=«ctei,'-c, ?a«^$ 

*Smif h7 2 yK©JS9i§l/ffi$»J%W-$'£*:-'-'<i' 
[0008] 

©a» 0 ig Oi25iJ £ ^ > >< ? 9<09SHUk tcia^T 

«. *iA#©s*f*. taHJsajftA^©wffl-c, 3Bffi?R&s 

*lfe«tt$6^a5— y^lt^W'JJ'ft (75 ^K© 

& o £ i/ n? i> $ > / < > ft > B: xm $ ><•< 9 ft© 

jM<«. , <?-.'UX • ( B a c i 1 I u o bre 



3 

vis) £fc8U &?m4>K.£!0t,Mdk.3y-y>fc 

* i>j< tnmm i>o>v*>*. 

[000 9] 

wmzE&Tritcvxom] *m**>it. urns. 

ISlCDNAJC&gfcJHl^CiKiO. lffjStt*>.>< 

sr-gi4«>ggua^ * *- zm>zc tic* 

1 0 0 ! 0 ] l/fctfoT. 85SSSi*7 $ /BM>*9 jg 
NAKfcl'T. 7* ✓fi»«(W*4l/«l*«a , CT4 ✓ 

*K3«CC»§l*"tt*CiCT»C"r*DNAlW6. fc 
[0011] 

3^-y>tt»>^»ttta-Fr-sDNAg>s»^a 

S«©a9-y>M:C I y-X-Y (X. Y<*f£g<*>7 

* ;&&m?&Xo>tbau:iZ-7a y >#Y<DfiSK«:^ 

[0012] fE?T*ft9iKfel» < C&c:<!>G I y-X- 

>'<?W {"ff* K> <DDNA8d5&*7 5 ^Kl^.'UT 
QSlMtiBC^aiUSB-C D N A (C^ffifci? 

[0 0 1 3] 0»4< 4*>KfiJ#^!. 2. 4. 9B-.cn 
7 (Z*? 3 07 5 -/B(D* C. «*) X l/©7 S /MSN 
(G 1 y-X-Y) *a-F?*DNAQ«JHi!9U#* 

n<en&< ra-K<t *=> u c » J: * tc d n a** e>*> b#>r 
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- • ^D-^>y. r • 9 #9 i- y- '7i>7Aj , 

a-* K • X > jr • • ^ y -. a - 

.'U K ♦ ^.7'y > ^ • .»>—/<—, ; a -3-> (198 
8 ) «R) . 
10 0 14] $M 

c asm \m%<or $. m%M-$ * a 9 - y >» * > « 

* !SKIK£3ft*fct-m*;a< , MMC7 S /NEMO 

J8f*48i> J: tf#£l«afe 2. I • Tft 3?tc4> 

St/ftftHShtti* a 9 - y>tl* *g(c#fc:WJf 
r* •> T . a 9 - ? >tt * 1" < 9 ftiSc >rtuMD««% 

[00 15] 39-y>»if>Mi;B4l/i:i*. ffi?«J# 
#1. 2. 4. 9SCX1 "?lCm?307S.smfr*>ttt> 
ax v h ^ 1 ^ 3 0 iSit^Snft: fc<t>Ja 4'A^Scf 
E?'JS^ 1 . 2. 4. 9Rt>'l TiCSr-S'SOT?^' 

C©3 Or S /B>6<tSa; y 

1 0 0 1 e ] * k -*mnt<-o>m 0 jat/<t>7 5 ^& 

«^3nt:t'-5. ci[tf><Q*>tt*w*><*kA ' 
[0017] 

N ASfiJ'Jtt, SfttC!>tt£linc«))t4 *>/<^J|CD|W 

[0018] sfc^gm^o, igttsjte&^-a-fiG 



5 

l«SS&tCJ:Dfi$0-C*4 <9&Jt*MBS. 31. 2 
5 8- 268 (1992) >. $mX<D§miCi%lsX Z 

g*.?3n:-iii5iac".^^*at»|t < ©JBISffl^^ * * - 
msssn^. dnas+j*, aaw-cai«T*)h*4 

[00 19] fig 

umhom »r ^a^^is^anai u t <t < *a s=»n 
rt't't*** • -rut" x0B»iS&K<fcO&*re**» 

OKttUa^«R^X¥ZJM»liffA9ric F ERM 
P - 1 3 2 7 44l,"C*B34m»4. Sfc'<*JU* 

fti»*c«o»iiiK*>i»"cieiB3n^*. 

[0020] *S^(C J: t)37- i^tt* >;<?ff0J: 
^KGl y-X-Y (X. Yl*ffS«>7* 
XCfigtcii^o y >*Y«XUtfi:t*"-f KO+ >7P 20 

h*il-3 0H. U< 1*5 *-8««*t,fcJ:} 

✓HBW*S*at*J:^«:^7 H*©DNA©*fflB 

xm. mk&rj.to>m*>&L,&mi><>tc 

[0 02 1 ] 

»35-y>©TJWMctt***'S'3 or* rna^n 

40 

[0022] *©T S y BHWlt a - K?£fcgi2?<J© 
«N4»iifB«ffr«B 6T 1 ixRO'Ba mH i h«:W 
rfc-SJ^KBaniriM h«rSUc. S^iN^WfiJK 
(CN c 0 ! 1M h£» CftttHtcliH i n d III 1M h 

ftBabfc. cc'csftH-i/ftDNA^ggsmBasij^ 
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[0023] <2> **tt*5*>*:3-FT*DNA 

{ 1 > ilSWKe. t h i aa^-^m^r 4 >W*£ 
cc. t hi ai3 9-*'>«>*i*«*tWf*5W3 or 5 

©E$>J«rSssi- o fc» -ecr>7 5 / HSfij t a - rr 

tlffittwtfS^iWT* BspEI. Xmal-trO 
*«r*J: J >«:. SfeiEU>*fflrfc7*>a~?l-*s 
il^ C*^J:^t<:Banii-!*-^ h*SaUfe 0 Sfc. 

SJ:-5(CNco Itf-f HE. Ca3SHHKliBai»H 
h £Et,fc. C C faSti Ufc D N A<Z>«&gffi$>JiSS^'J 

i o tc . « fc cetMcii-e r * a 

< 1 ) <T>&-e* K-?iBNA«>7:IgiSS77 

as F^o>mhKv-?!\>?-?-\t mi) 

ifU-~sW4\- Z&ttD N Affi?«J«r DNAi' 
>-fet>- It'-JC J: 9 ^SSO . ffi?«)## 1 1 1 2 Klni 
?DNA*fffc. cn^-DNA«:7--.'^. Hp a 
iiHi ndm "CWKO. h p BR3 22 

(^sgiS (*fe> SS) ©Nr u 1 i ndlll 

[0024] ^B8M 1(1> t?f If 4 > l-fci£?ys^8 
i*«DtlSBiR® D N A * D N A "ss^AV-K. J: 0 £ 
fiSU . 7--^fl». 5fctC{S/c7? x 2 K p A N 3 ®N c 
ol. H i ndm h^j»Al'"C?. , l'? : -^-<lJi<D 
^i^i?-B8<i;Ufe. S?»I#^13, !4. 1 
5. l6©&SS2?»lr-S$h4DNA?:^U. 13i 
1 4 SCX I 5i 1 6 &-t-*vettr--H4SB a n irc^ 
est/. *K<WUfe-»**-?-flJB^»*-©Banii 

[0025] C©igS. •fe'?? : >©*^-ii^4 

3jBnswfi^7^ ^ kp an 3 - 1 mmmit i> 

77 x * f P A N 3 - 2 ;^f# (E>n?<:. C C "CWc PAN 
3 - 24B t' 1 il H i n dm •CWKUfc I a r t' e 
fratrmeftti, p AN 3 - 1 *B a mH I . H 
» n din rtJllKofe $ m a ! ! fragment* 
@iU!U DNA I ! paiet?ttdU Vyf^o* 
b*8®fm?&-7?z.Z ¥ PAN3-B 

[0026] <2> «*tt-fe'?^>t3-Pir-SDNA 
2) 

^ifipi] i(2> c-r-y^ ^ btcssm^ i o i-eoc'tasg 
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mo D N A & D N A i'V-feU" tf-K « . 7~ 

( i > •c8mi>tc-m&m<o'fT>A$. fc«>* 

pAN3<Z>Ncoi. BamH I1M hctifAt/C-?* 

[0027] fcfc, E#IS*? 1 8 0>7 5 - W 

ftDNAEHtr * ✓BW««*1»(5H»«B'C a FXW 

iMttMftBO^VfVI*. GOT. GGC, GG ASP' 
GGGO&iSfttUXlSf&Ltc. ^BEUfcDNAfi3?d«r 

2 0S>.0>'2 l«P^^-7-DNA«r»«,»i:PCR4?T-j 

*C * * J: } K NSIMI. CXttflfte *ft*ft B a n II 

HfcHbfc. CWPCRMMrBanirCWO, 
^*»l/fc?*f^WWB***-©Banil1M h 

[0028] -fe-7 *■ ><D* 9 F 4 

3iHI§WrS^^^ re2"3ff6ftfc (PAN3- 
3. PAN3-4). pAN3-3£. Xinal. Ba 
mH I X'fyfflbtc large fragments, p 20 
AN3-4*BspEI. BamH rc^fiSWtsma 
II f ragmen t£EiifcU DNA ligae 

77^5 KpAN3-P6£}#fc 0 C<C-b?*>£-*^ 

to Ufa, 

[0029] gjjjg|3 ■ 7Vt zmiU:Z,KXV5*> 

< i > $&*??><»7\sv*wK&zKm!m 

<D :7*5*$ FpNU2 1 2-B8. pNH300Nc 30 
-B8W8MB 

7'?^5 kpnu2 i o <\umtt. %amm 

m. 37, 2 5 8-268 <199 2> > 1 Ontfflffi 
BN Ai (./, fi2?iJS^2 2fcO'2 3-C*<*n4:/*-f^ 
-DNA^^CPCR4tf-,fco f#6ftfcPCRg$& 
«rT4*'J^f-tfT«iffitX-*Ja : £¥«HkO. Tak 
ara DNA7^^^?>*? h <S?iii <«*> 
IS) •e-feA?* -ry-i'sl'€r?7-?-C^'5'X 5 FpNU 
2 1 2*riSfc. 

[ 0 0 3 0 ] 5?i6P«2 ( 1 ) -CfllMbfc«titttf 5 40 
*^<0-7 iV *-?-ffcl»fciiB* P A N 3 - B 8 =6 N c o 
ifeJ:EXH i ft dm TUWl/te. CtvSr, Sfefcr^fcx 
•) X 4 !/>HtkS6?«m > 6 P N U 2 1 2 <Oti c 
o I . Hmdin^ hKaAl/l|i*tt-tf??:'Sfis 
^i, Mi8|HIAofc^-7X* KpNU2 1 2-B8 

[003 1 ] KpNU2 1 OttftBDN 

«>MHHl*>"?ff (MWP> <E»ii|£* J. B 

actenol.. 169. 1239-1245 (1987) 3 OC'V'd*- 50 
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H K*3i*B$*l4J:^lC. S2WS^2 4SP2 5 Cjn$ 
n^^-f-r-DNAfcSfiU,, PCR^T->fc. fffc 
ftfcPCRRIti8*$!*Eif$Sma I iE c oR I f'jlS 
ftb*. 

[0032] -A. 7-9X5 KpUBl 1 0 (liiii 
(») *i> &E c o R I MHHHR4 P v u irCififtU 
C^ftt^ftiaMUPSSaa i iE c o R I fflffcii 
ftfllSU Taka ra DNA5-^y-^8>*s h 

A* FpNH3 00*fVfc. 
[ 0 0 3 3 ] »K p N H 3 0 0 *«H4l/"C, B29J#^ 

2 4 EO'2 5 te> 75 A D N A *«<,»"C P C 
Rfctt^fc. l#^4lA:PCRfiite4T4.K»J> 1 7-yc 
*yfiUTr;t3££¥HHfcl>. Takara DNA^*-' 
-fs>*? h (Sfgjg <t*> n) •C"feA7 7^-V 
s>£?tK KpNH 3 0 ON ctftfc. CC 
"Cfffcp NHSOONcfcNco I. Hindmrai 
Jib. C©DNAB&tfK£ia«2 ( 1 ) rSSSiUcp A 
N3-B80>Nco I . H i ndm ViX'&tiBx.X 1 ? ■< 

A->fc-7-5A5 KpNH300Nc-B8*{?ft:. 
[0034]® 

C. B1ol. CteM.. 53,3099-3100 (19S9» iC <^ »3 ft 

fe. DNA'J^— b"CiteS3-li/c^^i'*-pNU2 
1 2-B8fc<fcCJ<pNH3 00Nc-B8&£j5 0 Ono 
HHk-C/f^JkX • ^Ub'X3 1 -OKIttefMEMU 
S^KHI^ft^ffc (^?^X ^bb'X3 1 -OK 
/PNU2 1 2-B8. J<?)IZ - T-L-t^S 1 -OK 
/pNH300Nc-B8) . 
[0 035]® $&.KXV?*>€-£M 
Qmt>tlt<.!&g$cS$tf$& <r * YC»SJ6 ( 3 0 g 'J ^ 
T'h^Pl <a#&g> . 2g»Sx*^, SOg^.'l 

0- 1 g CaC 1, • 2H t O. 0. 1 e 
MgSO, -7H, O. lOraq FeSO, -7H 
, 0. IOwq MnSO, «4H, 0. l«q ZhSO 
, -7H, 0/1 ;pH7. 2)T3 0*C. 6Biai»g«t/ 
tc. »Sw±S5l On I &m>X<-<0$<0$>.>ii>'g*:S 
DS-PAGE ( l 2%) «:j:»iftteU 
P 9 h«>*ft*W»Ti h n-b.'lO-XK±(C@lJ|(./ 
fe. 

[0036] ft^SSsetCffl^fcttAI-fe*?' *>"i*+ K 

3 OK^y? F«rKLH^(Cft^>trijg^$^A:<><!!> 

ft. *2«»iUrTJl*'J7*^y*— b8U«S9 
b ? h I t'G^(*4ffll,»C. BC I P/NBT 

5 7 Ftt*a* 9 v ) &mt.*xwAwe. 
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[0 03 7] ;<?jUX • ?'UbX3 1 -OK 

/pNU2l2-B8 ©*ttAltf* f >G>SfeJ5i»i 1 
0i«a/!1i&-C&-jfc, • -yutras 1 

-OK/pNHSOO-NcBS^ttAI-tf^^XD 

W. *>iC p NH 3 0 0 N c £HH'*C £tC* o'C . **l 

[0 03 8] <2) **tt*9^>©7'Uhr*H«:j:* 
<J> r~pNH3 0 0Nc-P84>NMft 

{ i ) ointtaftg-cgiwrc «2 > vMU/fctt* 
tt** * wt ufcaer- p a n 3 - p e 4 

* * k p n h 3 0 0 n c (ch»&a/c. 9 

0 0Nc-P6«ffc. 

[0 03 9] 9 «H«Kfeft<WR» 

{ 1 ) ®tm&<Qi5&V<3>xmtc75 * S. K p N H 3 0 
0 N c - P 6 -C^*.'UX • 7V b* 3 1 - O Kf*£©ft 
SHU -^M3 1-OK/p 

NH300Nc-P6*»fc. 
® IB*ttAI*?*>«H» 
©Vfffenfe»JWS8M*:* YC Stt-C 3 0 *C, 6 mm 
»t/. tt*±tt£ { l } •4HlM>;frffi'e$xa 
avbm^x. &mmfei,ft» M*ttAX«?? 

{ 1 ) J»BS1ffc*9*>©|Wt 
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nfc£tiRn9*;RB*(cttKu co&tt* 10 0 0ft 
JK>Bft*«:«UT:, 4*C. HWMSUr, 56S30- 
4 5%fcailia : S:iSfc l> 

[0040] CCii^tcSS ft£Al"fe'*?> 

*P* -f * * D I- IC J: »J flMt/fc. 3fe£3 0 - 4 

?A(MonoQS/5. JtA^T) tC«SSl*& 
10 ft. teft^MJ^tCJcOSffll/fc. Al-fer9?>*s« 
*n*BH«0t*, ftaftBKJcQRJElsfc. IU±<01S 
&K«fc 0 AXfe'9 * >lt S D S - P AG E±"C*-/<> 
KfcHBStifc <I34> . JW*nfcAl*9f >tt, 
*-/*>JB? h£tfl?ft£ 1 0 0 0 fg®*>$B*fc:&tfr 
ft. S8S«SB*c«l:»)»*ft(/&. 
[004 1] < 2 > AJLVy * wM&fflr 
JJ2jttM»Cft6ftfc AI*9 *'stmmt Iz-CifeK 
<§FfS-b'^?>i!) ©0. OdMeftg 



20 



( 1 > tJHMLfciMcttAI*^ 



30 



/fc. Uttc-^l'-C . 2 3 0 -M 8 5 ra®$ftffl 

wcfew^RBftzattx-s* i- a ( a*9£tt ; c d 
-7 20) tttftOfc {05 > o ±te**«ti*6n& 

A 5: w 1/ . Al-fe ? * 9 * > £ nfe&ift&it 

[ 0 0 4 2] 
[BH5IJS] 
EHlft* : 1 

: 3 0 
E5U®3B : 7 S ^® 
hn#>:>- .-fttftf; 

Xal *-Xa20Jfc>W KD*^D 'J :>£Stfff3i©74 ✓ 



£-£W3'&:7Ub\aif . 7Ub**3 1 -0 

K/pNH30 0-NcB8) *3 0XJ 4 6 818. YC 
tt»"C*#t/. AItf**>*9ifc£ft31ifc. ttft 
6 0 0 0 rpm , 1 0 JH8ft.fi. t/C »§5?±?S£ Btt U 
fc. C©ftft±£fc3 0fcfflffli&aJ:}tcBSc*ftJIS it 

Civ Xal Xa2 Civ Xa3 Xa4 Civ XaS Xa6 Civ Xa7 XaS Civ XaS XalO Civ 

1 5 10 15 

Xall Xal2 Civ Xal3 Xel4 Olv Xal5 Xal6 Civ Xal7 Xal8 Civ XaM Xa20 
20 25 30 

[00433 B3!?IJ#^: 2 * EWOWl : K 

fi5W©SS:30 £$J®$$ 

ffi?lj®a! : T S Xal t*Asp *fci*Pro. Xa2«Uu Sfc4*Arq 

Civ Pro Ala Civ Xal Pro Glv Ala Pro Glv Ala Pro Civ Ala Pro Civ 

15 10 15 

Pro Val Civ Pro Ala Civ Lvs 5er Civ Asp Xa2 Civ Clu Thr 
20 25 30 

[0044] mm^: 3 50 S5U®SS : 2 3 1 
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Cly Pro Ala Civ Asp Pro Gly Ala Pro Civ Ala Pro Civ Ala Pro Cly 

15 10 15 

Pro val Civ Pro Ala Cly Lvs Ser Cly Asp Arq Civ Clu Thr Civ Pro 

20 25 30 

Ala Glv Pro Pro Civ Ala Pro Glv Ala Pro Cly Ala Pro Cly Pro Val 

35 40 45 

Civ Pro Ala Glv Lvs Ser Glv Asp Arq Glv Clu Thr Civ Pro Ala Cly 

50 55 60 

Pro Pro Cly Ala Pro Cly Ala Pro Gly Ala Pro Glv Pro Val Civ Pro 
65 70 75 80 

Ala Glv lvs Ser Civ Asp Arq Cly Glu Thr Cly Pro Ala Glv Pro Pro 

85 SO 35 

Cly Ala Pro Cly Ala Pro Glv Ala Pro Civ Pro Val Civ Pro Ala Civ 

100 105 110 

lvs Ser Civ Asp Arq Cly Clu Thr Gly Pro Ala Gly Pro Pro Civ Ala 

115 120 125 

Pro Glv Ala Pro Civ Ala Pro Civ Pro Val Civ Pro Ala Glv Lvs Ser 

130 135 140 

Cly Asp Pro Gly Ala Pro Glv Ala Pro Civ Ala Pro Civ Pro Val Civ 
145 150 155 160 

Pro Ala Civ Lvs Ser Cly Asp Arq Gly Clu Ttir Gly Pro Ala Civ Pro 

155 170 175 

Pro Cly Ala Pro Civ Ala Pro Civ Ala Pro Cly Pro Val cly Pro Ala 

180 155 190 

Cly Lvs Ser Gly Asp Arq Gly Clu Thr civ Pro Ala Civ Pro Pro Cly 

1S5 200 205 

Ala Pro Civ Ala Pro Cly Ala Pro Cly Pro Val Glv Pro Ala Cly Lvs 

210 215 220 

Ser cly Asp Leu Civ Clu Thr 
225 230 
[ 0 04 5] S2?IJ#^ ; 4 K r ; mffi. 

eri®&3 : z o $m<om# : k 

Gly Clu Ser Glv Arq Clu Glv Ala Pro Glv Ala Glu Civ Ser Pro Cly 

15 10 15 

Arq Asp Glv Ser Pro Cly Ala Lvs Cly Asp Arq Glv Clu Thr 
20 25 30 

[0046] S3?JS^ : 5 * r : BMtt 

EHOftft : 1 6 8 EfllOtt* : * f 

ffi^JOC'^ : 7 S/K ★ 

Cly Glu Ser Glv Arq Clu Gly Ala Pro Cly Ala Glu Civ Ser Pro Cly 

15 10 15 

Arq Asp Cly Ser Pro Cly Ala Lvs Gly Asp .Arq Gly Clu Thr Cly Clu 
20 25 30 



(3) m*\ 1- 1 78574 

13 14 
Ser Gly Arq Glu Cly Ala Pro Cly Ala Clu Cly Ser Pro Gly Arg .Asp 

35 40 45 

Cly Ser Pro Cly Ala Lys Gly Asp Apq Cly Clu Thr Cly Glu Ser Cly 

50 55 60 

Anq Glu Cly Ala Pro Cly Ala Clu Gly Ser Pro Gly Arq Asp Cly Ser 
65 70 75 80 

Pro Gly Arq Glu Cly Ala Pro Cly Ala Clu Cly Ser Pro Gly Arq .Asp 

S5 SO 35 

Cly Ser Pro Gly Ala Lys Gly .Asp Arq Cly Clu Thr Cly Glu Ser Cly 

100 105 110 

Arq Glu Cly Ala Pro Cly Ala Clu Gly Ser Pro Gly Arq Asp Cly Ser 

115 120 125 

Pro Gly Ala Lys Cly Asp Arq Cly Glu Thr Cly Glu Ser Gly Arq Clu 

130 135 140 

Cly Ala Pro Gly Ala Clu Gly Ser Pro Cly Arq Asp Cly Ser Pro Cly 
145 150 155 160 

Ala Lys Cly Asp Arq Cly Glu Thr 
165 

[ 0 0 4 7] : 6 * r : 

; 6 9 3 20 mi<onm : \&<D$m £fi£D N A 



CCACCAGODG 


CAfXTGCACC 


.ACTOGOCCCG 


60 


GGTCCTGCTG 


GOCCCCCTGC 


.ACCCXCCCCT 


120 


CCAGGTAAAT 


CACGTGATCG 


OCGAjGACACA 


150 


CCCOCGGOGG 


COXCGCACC 


.ACTOGOXCG 


240 


CGTCCGGCTG 


GATXCCCTGC 


ACCCCGAGCC 


300 


CCAOGTAAAT 


CC0GCGACCC 


OCGAlGAAACA 


350 


CCATJCTGODG 


CTCCAGCTCC 


.ACTTGCTCCA 


420 


CGCTXCCCXG 


G0CCCCCDGC 


ACCAjGTCCGG 


4S0 


ACACCrCCOG 


CTCGACGXC 


TCGAGOXC3G 


540 


CCCCCAGCTA 


AATCAGCTCA 


TCCCGGAjGAG 


600 


CCTCCACCTG 


gccctccagc 


TOCAGTTGCT 


660 


.ACT 






6S3 



[0048] B9Ut9 : 7 » r □ : 

Efll®ft£:5 04 m<D®9t : ifcCDfiFB SftDNA 

ERICS : Wt * 

0GTCMTCGG CACGTCAAGC AOCGXCXOC CCAGACGCTT COjCCGCTCC CCATGGATCA 60 
CCACdACCCA .AGCXOTATCC CCCICAAACX GGACAGTCAG GOjGAGAAGG .ACCOCCJCGCT 120 
CSCCCACCGTT CACC<XGTCC ACATCGCTOC CCAGGAGCCA AOCGACATCC AOGOGACACA ISO 
CCTCACTCTG CCCGTCACGC ACCQXAGCT CCACACGCAT CTC3CAG0CCC TCATGCTTCT 240 
CTXCGAOTTG AACGAOCCCC CCCCECCGAC CGTTCCC<3CG CTOGCGACGG CTCTCCAGCA 300 
GjGAAOjGCG ACCGAOXGA CACTOGTGAA TCTCGCCCTG AO3GAGG0CC TOjTGCTGAG 360 
CCTTCTCCCG CCCGTCACGC TTCOXAGGA CCWGGCAG ATQGCGCCGA AACAGQQGAG 420 
TCCGCTCGCG .AGCGACCCCC ACG1CCAGAC OGATCTCCAG GOOGTCATGC TTCTCCJCGCC 4S0 
CCCAAOCOTG ATCGTCCTGA AACC 504 

[ 0 0 4 9] KKUff^ : 8 r o#S>- ; 

ERICS* : 1 1 9 SHOOS : ftCD&B aSlDNA 

SSH<Oa. : tttft 50 



<9) ^BSPPl 1-178574 

15 16 

EflJ 

OCATOOdTT COCACCTCCT GCTCCCCATC aOCAQCOCC AQCTCCACCT OKCCTCCAO 60 
GTCCACTTGG TCCAGCAGGT AAATCTCGOC ATCTTCGTCA AACTTAAGGT ACCAAOCTT 119 

[ o o 5 o J mm^ : 9 * h a * : mm 

SflJ<Dffl : r 5 * 
£9J 

Civ Pro Ala Civ Asp Pro Glv Ala Pro Civ Ala Pro Civ Ala pro Civ 

15 10 15 

Pro Val Civ Pro Ala Civ Lvs 5er Glv Asp Leu Glv Clu Thr 
20 25 30 

[005 1] £&)*# ; 1 0 * ^ o#i>- : 

E$IJ®&<* .113 EflCDOa : IftC'Ue Sfi&DNA 

EflJ®2! : Ml * 

OCATGCCTTT CCCACCTCAA TCCCCACGTC AACCACCCCC AGCTCCACAC CCATCTCCAG €0 
COCCTCATCG TTCTOCCGGC GCCAAGCGTC ATCCTCGTCA AACCTAACCT ACC 113 
(0052] G9W# Ml * h p#i>- : 

E9JC-&3 : 10 8 £$U®g$( : (tSiC^St SsSD N A 

E$1J«5$B : tttt *2Q 

CTTAACAGTG TATTGCCTAC TCCACTCGCA CTTACTGITG CTOCCATCOC TTTOCCTGCA 60 
OCATCCCTCG ACTCIAGAGC TACCAGATCT aCCAGGACC TCAACCTT 108 
[0053] fi29J#^ : 1 2 Ah : -*gft 

EflOftS .10 8 £$U®a* : ft&C^B &AD N A 

E5U 

AAGCnCACC TCCTCCACAC ATCTOGTAGC TCTAGAGTOG AGCCATCCTC G4GGGAAACC 60 
CATCGWGCA ACAGIAACTC CCACTGCACT AGCCAATACA CTCTTAAC 108 
[0054] |25IJ§^: 1 3 30* Ha#S>- : 

E9K>ftS:96 EfllCMffiM : fi&ODtSB a RED N A 

Sf>J«?32 : «TB* ♦ 
£911 

CAGCCOjGCG TGCAGCACGC GCACCTCGAC CACTCGGOjC GGCACGTAAA TCACCTCATC 60 
GXCACWJAC AGCTCCTCCT GCCGKCCTC CACCCC 96 
[ 0 0 5 5 ] ffiflJS^ r 1 4 * I- o #i>- : -** 

EWPftS : 9 6 : ftoffll 6«D N A 

SSVca : #B<f * 

COXTCCACG CCCGOCACCA GCACPTGTCT CTCGGCGATC ACCTCATTTA CCTCCCCGCC 60 
CGACTGGTCC AGGTOOGOCT GCTCCAOCCC 033TTC ?6 

[0056] KflJS^ .15 * h : 

BfU®ftS:96 £51J®«» : MKDtXtt MDNA 

S91KD& : ttPR X 
EM 

CAGCCCCACC CGCCOCGCCC GCCCCGCGAC CACTCCGQOC GOCACGTAM 7CCCGOWCC 60 
CDCCACAAAC AOCTOCCCCT GCAOXGCTC CACCCC 96 

[0057] fifiSJS^ .16 h a**>- : -*gft 

ENOKS.-96 : ffecofiffifl S«DNA 

Eflfcgl : «K 50 



(10) 



1 1- 1 78574 



17 



18 



COGCTCCAGG OGGTCCAGCC GCAGCTGTTT CTCCCCOCTC CCOGCATTTA OCTCCCOOCC 60 
CTWCCTCC CCCCCOCCCC COCOCOCCTC CGGCTC S6 
[0058] mt&$ r 1 7 * r n#i>- ; 

S5»J®&$ : 3 0 ESJCltSK : K 

E9J 

Civ Pro Ala Cly Pro Pro Cly Ala Pro Cly Ala Pro Cly Ala Pro Cly 

15 10 15 

Pro Val Civ Pro Ala Civ Lvs Ssr Olv Asp .Ara Olv Clu Thr 
20 25 30 

[0059] B35IJS^ : 1 8 K r : |MH* 

: 3 0 &fi\«M% :"v?*¥ 

Civ Ala Pro Olv Ala Clu dv Ser Pro Cly Arm Asp Cly Ser Pro Cly 

15 10 15 

Ala Lvs Civ Asp Arq Cly Clu Thr Cly Clu Ser Cly Ara Clu 
20 25 30 

[0060] B3>FIJ#^ : 1 9 20* SfflW®* : fS««Bl SttDNA 

swoft* : i 1 5 ssaj«#ifc 

E5U©ffl : Site' N (*A, c, C ttdtJ, Yi*C SfcliT, Rite *fc«A 

CGAOGTCAAG CACCCCCNCC NCCNCAOOOT TCNOCMGOC CNCAYCCMrC NOCACGAOCC 60 
AACCGNCAYC CNGQCARAC NCOCARTCN CCMjONCARC GAGCCC*GGT COCA 115 



[0 06 1 ] 2 0 

SfllOKS : 1 7 

snob : m 

mi 

CCAOCTCAAC CACCCCC 
[006 2] BB5»*: 2 1 

: 1 6 
B*fe« : ttBft 

TCTCCACCTC COCCIC 

[0 06 3] S29J#^ : 2 2 
E5U©ftS : 1 8 
: ttBK 

E5U 

TOGAGACAAA AGAAAATC 
[0 06 4] E5U##: 2 3 
E5IJ<©&$ : 1 7 
: m 

EfU 

/WCTCTCACT TTTCCAC 
[0 06 5] B29JS^: 24 
ffi$IJ©S:S : 3 0 
EflJCDSL : tftt 



*rn#i>-:-*gA 
E9l]©a« : ffi®«HS SfiSDNA 



17 



16 

BflfefflM : fS<EfcB &«DNA 



18 



17 

E5iJ©fi« : f6©t6Bt SsSEDNA 



(11) ftffijjp 11- 1 7 8 5 7 4 

19 20 
AAACCOCOCA ATATACTAGA CMTTTTAAC 30 

[0066] B25»J#^ : 2 5 * h ntf : 

ffiflj<£&3:2? SflJ«5-S» : fiC't&K Ss£DNA 
K5U<Dffl : »W * 

AAACAATTCA AOCTTCACCT CCFCCAG 27 

[hi ] @ i a*ti^7'?>aie j f©-?.'i'^v-{t<Dis [04 ] @4i*. .'<*.'ux • yut*Aiti£*'c&«aie 



1] 



[02] 



KM 




«*»*»*-&R*9!»- (HP 
Wnrfiyt* EyB g,^ Jfitflt 



J 



Hm) 0*0 Ml _ K»l DmS JJBNMS 



Ned tog 



tin 




L. 



T 




■rn-Kicft^ 



(12) 



<ft 1 1 - 1 7 8 5 7 4 




<51)Int.Cl/ SSiWga^ FI 

<C 1 2 N 1/21 

C 1 2 R 1:08) 
(C 1 £ P 21/02 

C 1 2 R 1:08) 



(13) 



4!Bg¥ 1 1 - 1 7 8 5 7 4 



(72)^# 

*WMltTi1iS;Wir27W- 1 



